per sample were acquired. Analyses were considered informative when an adequate number of events (ie >25, typically 50 -150) were collected in the appropriate enumeration gates of samples from untreated control mice. Percentages of stained cells were determined and compared to appropriate negative controls. Positive staining was defined as being greater than non-specific background staining, and 7-aminoactinomycin D (7AAD) was used to distinguish apoptotic and dead cells from viable cells (Philpott et al., 1996) .
Immunostaining
Frozen lung sections or Matrigel plugs were immunostained as previously described (Gingis-Velitski et al., 2011) . Briefly, endothelial cells in Matrigel plugs were stained with anti-CD31 antibody (1:100, BD Biosciences). LOX expression in lung sections was evaluated using rabbit anti-LOX antibody as previously described (Erler et al., 2006) . Cy3-conjugated and DyLight-488-conjugated secondary antibodies were used (1:200, Jackson ImmunoResearch). In some experiments, lungs were embedded in paraffin. Lung sections were immunostained with LOX (as above) followed by histidine peroxidase antimouse and anti-rabbit secondary antibodies (Nichirei, Japan). Staining was developed using AEC simple stain solution (Nichirei). Hematoxylin (Sigma) was used as a counterstain. Polyclonal rabbit antiPhospho-Paxillin (1:100, Cell signaling, 2541), and a secondary mouse-anti rabbit Cy3-conjugated antibody (1:200, Jackson ImmunoResearch) were used. Nuclei were stained with 6-diamidino-2-phenylindole (DAPI). Immunostaining for hypoxia was performed using Hypoxyprobe-1 (Chemicon International, Temecula, CA) according to the manufacturer's instructions, and as previously described in (Shaked et al., 2006) . Briefly, mice received an IP injection of pimonidazole hydrochloride (60mg/kg) 90 min before euthanasia. Peritoneum cryosection immunostaining was performed using anti-pimonidazole antibody (1:200) and its secondary Cy3-conjugated rat anti-mouse antibody (1:200, Jackson ImmunoResearch Laboratories Inc.). Images were captured using the Leica CTR 6000 system unless otherwise indicated.
Depletion of LOX from plasma
Neutralizing antibodies for LOX (10 µg/ml) were generated by GenScript against the EDTSCDYGYHRRFA peptide. Anti-LOX antibodies (1 µg) were added to 500 µl plasma obtained from BALB/c control mice, mice that underwent surgery, or pooled plasma samples from patients (n=6) at baseline or 24 hours post-surgery. The mix was incubated for 1 hour with rotation at 4 o C. Antibodies were then depleted from the plasma using a mix of protein A/G sepharose beads (Abcam, ab193262).
LOX depletion was verified by ELISA (Cloud-Clon-Corp., SEC580Mu), in accordance with the manufacturer's instructions. Subsequently, plasma was injected into naive BALB/c mice as described in the text.
Ex vivo pulmonary metastatic assay (PuMA)
The assay was performed as previously described (Mendoza et al., 2010) . Briefly, EMT/6-GFP+ cells (2.5×10 4 ) were injected to mice via the tail vein. Fifteen minutes later, mice were anesthetized, and the trachea was cannulated with a 21G intravenous catheter and attached to a gravity perfusion apparatus. The lungs were filled in the vertical position with heated agarose medium solution containing M-199 media, sodium bicarbonate, hydrocortisone, bovine insulin, penicillin/streptomycin and agarose. The ratio of agarose to medium was 1:1 (w/v). The lungs were then removed and placed in cold PBS. Transverse serial sections (1-2mm in thickness) were gently sliced from each lobe with a scalpel and incubated on
Matrigel covered plates for 6 days at 37°C. The lung slices were then analyzed for GFP+ cells using Olympus SZX9 fluorescence stereo microscope or Leica CTR 6000 microscope system.
Collagen assay
Collagen production in lung lysates was quantified using the SIRCOL Collagen Assay Kit (Biocolor, Belfast, UK) in accordance with the manufacturer's instructions. Briefly, SIRCOL dye reagent was added to lung extracts followed by agitation in a mechanical shaker for 30 minutes. The collagen-dye complexes were pelleted by centrifugation at 12,000g for 10 minutes. The pellet was washed with acid-salt washreagent and centrifuged again at 12,000g for 10 minutes. Alkali reagent was then added to the samples, standards and blanks. Absorption at 555 nm was measured using a spectrophotometer, and collagen concentration was calculated according to the standard curve. Results were normalized according to the protein concentration in lung extracts. The experiment was performed in triplicate.
Aortic ring assay
The aortic ring assay was performed by dissecting 1mm long aortic rings from non-tumor bearing BALB/c mice, as previously described (Gingis-Velitski et al., 2011) . The aortic ring was embedded in Matrigel (BD Bioscience), and then cultured for 10 days in DMEM supplemented with 10% plasma from control mice or 24 hours after mice underwent surgery. Plasma-containing medium was replaced every 3 days. Sprouting microvessels in the Matrigel-embedded aortic ring were visualized by light-microscopy using the Leica CTR 6000 system.
Tube forming assay
Tube forming assay was carried out in 48 well plates pre-coated with 150µl of Matrigel. HUVEC cells (2x10 5 , purchased from LONZA, Switzerland) were seeded in each well and incubated for 12hr with M-199 medium containing 10% plasma from control mice or mice that underwent surgery. Microtubes formed by the HUVECs were analyzed using Time Lapse Microscopy by Zeiss Axio observer system.
The number of bifurcations was counted per field, and then plotted. The experiment was performed in triplicate.
Matrigel plug assay
The evaluation of host cells colonizing Matrigel plugs was performed as previously described (GingisVelitski et al., 2011) . Briefly, 50 µl plasma from control mice or from mice 24 hours after they underwent surgery were added to 0.5ml Matrigel (ratio of 1:10). Subsequently, Matrigel was implanted into both flanks of 8-10 week-old BALB/c mice to create plugs. After 10 days, plugs were removed and either sectioned or prepared as single cell suspensions. Frozen sections were immunostained for endothelial cells (as described below). Images were captured using Leica CTR 6000 system.
Evans Blue permeabilization assay
Lung vascular permeability was performed using Evans blue assay as previously described (Hiratsuka et al., 2011) . Briefly, control or post-surgery (24 hours) mice were intravenously injected with Evans blue solution (100μl/mouse, 4mg/ml PBS). After 2 hours, mice were perfused with PBS and subsequently lungs were removed and imaged. Lungs were homogenized in PBS (100mg tissue/ml) and incubated in formamide (2mg/100mg tissue) at 60 0 C overnight. Evans blue absorption in tissue was evaluated using previously described (Hiratsuka et al., 2011) .
Western blot
MCF7 cell lysates were subjected to SDS-PAGE. Proteins were electro-transferred to nitrocellulose membranes, which were then probed with polyclonal rabbit anti-paxillin (1:1000; Cell Signaling, 2542) and anti-phospho-paxillin (1:1000; Cell Signaling, 2541), or anti-α tubulin (1:1000, Abcam, Ab4074). For the detection of p-pax, cells were lysed in Hepes 50 mM PH-7.5, EDTA 4 mM, Triton 1%, 0.5 mg/ml Na3VO4, 4.5 mg/ml Na2P2O7. 
